All relevant data are within the paper and its Supporting Information files.

Introduction {#sec001}
============

Corporal punishment is defined as the use of physical force with the intent to cause pain as a mode of punishment, modification of behavior or preventing the negative behavior \[[@pone.0206032.ref001]\]. Corporal punishment in the school and home settings is quite common. A systematic review of school corporal punishment found that the occurrence varied from 13% of students in Kazakhstan to fully 97% of students in Cameroon \[[@pone.0206032.ref002]\]. Higher reports of school corporal punishment consistently come from resource-poor countries \[[@pone.0206032.ref003], [@pone.0206032.ref004]\], most likely due to legal sanctions against corporal punishment and lower parental support for its use in mid to high resourced countries, such as few states of North America and Europe. According to the UNICEF report of 2010, where data was collected from 35 middle and high income countries, three out of four children experience violent discipline at home \[[@pone.0206032.ref005]\].

Surveys document that corporal punishment can have negative impacts on child behavior \[[@pone.0206032.ref006]\]. For example, children who are spanked at home are more likely to participate in violent acts and demonstrate higher levels of aggression throughout adolescence \[[@pone.0206032.ref007], [@pone.0206032.ref008]\].

Contributing factors to corporal punishment {#sec002}
-------------------------------------------

Corporal punishment is prevalent and occurs because of inter-related social, cultural and educational factors \[[@pone.0206032.ref009]\], and can be due to a power imbalance, such as power differentials between different ethnic groups, castes and classes, and oppression of ethnic minorities \[[@pone.0206032.ref010]\]. For example children in Turkey who report corporal punishment at school frequently belong to lower social-economic groups \[[@pone.0206032.ref011]\]. A common reason to justify corporal punishment is discipline. Therefore school policies may justify corporal punishment as needed to teach children how to refrain from unwanted behaviors and maintain school decorum \[[@pone.0206032.ref012]\]. Once corporal punishment is justified and integrated into the culture of the school, the practice becomes accepted and viewed as a 'necessary' part of teaching.

Teacher attitudes and their socio economic status also serve as contributing factors. A study conducted in Turkey revealed that when the teacher is overwhelmed with personal problems, he or she is less likely to manage behavior problems in a non-violent manner and more likely to use corporal punishment \[[@pone.0206032.ref011]\]. A study conducted in Nigeria by Ogbe (2015) to evaluate parents and teacher's perception of using corporal punishment in schools revealed that both parents and teachers feel that using corporal punishment is the right way to mold children's behavior and if you 'spare the child, you spoil the child'. The study found no gender differences among urban and rural parents or teachers on the agreed justifications for using corporal punishment. In fact, the parents surveyed by Ogbe (2015) recommended working towards legislation to allow corporal punishment at schools and protecting teachers from retribution when applying corporal punishment.

Outcomes of corporal punishment {#sec003}
-------------------------------

Research reveals that, students who are victims of corporal punishment are less motivated towards their class room activities. The youth lack confidence, hesitate to become involved in group discussions, and are less motivated towards studies \[[@pone.0206032.ref013]\]. The UNICEF's Asian Report (2001) describes how corporal punishment may cause severe physical injuries and disabilities among children and even result in child death. For example, eardrum damage can result from a forceful slap to the head by parents or teachers. Corporal punishment can affect the mental health of children and result in youth feeling helpless, hopeless, worthless, depressed, and inadequate \[[@pone.0206032.ref014]\]. Corporal punishment is a primary contributor to child abuse and promotes violent behavior between children \[[@pone.0206032.ref015]\]. A study indicates that physical punishment of children increases antisocial attitudes among children and decreases children's capacity to learn the behavior that the corporal punishment was intended to promote (Gershoff, 2008). Corporal punishment forms part of a cycle of violence within the family and school settings which can become engrained and justified as the 'best' strategy for shaping youth behavior \[[@pone.0206032.ref016]\].

Corporal punishment at school is also associated with school dropout. A study conducted in primary schools in Pakistan identified that corporal punishment as the primary reason for children leaving school \[[@pone.0206032.ref017]\]. Children who are victims of corporal punishment are commonly perpetrators of violence against family and society \[[@pone.0206032.ref018]\]. Another study conducted in Pakistan linked school corporal punishment to poor academic performance and lack of youth confidence along with anxiety and fear \[[@pone.0206032.ref019]\].

Clearly, corporal punishment by teachers and parents is pervasive and detrimental to youth development and academic performance. Over the last decade there has been a growing recognition internationally of the importance of children's experience of violence, of various types, and the need to prevent it. What Works To prevent Violence Against Women and Girls? Global Program is funded by the United Kingdom's Department for International Development (DFID) \[[@pone.0206032.ref020]\] and evaluating interventions in 14 countries to prevent violence against women and girls. One of the evaluations is located in urban public schools in Pakistan and seeks to empower children to prevent violence against youth, including school and parent corporal punishment, through a two-year programme of play-based activities called "The Positive Child and Youth Development program of the Right to Play" (2017) Pakistan office \[[@pone.0206032.ref021]\]. Additionally, a detailed description of the Right to Play intervention as evaluated in this research is presented elsewhere \[[@pone.0206032.ref022]\].

If violence against youth is to be prevented and meaningful interventions applied, contextual factors must be examined and understood. Using the baseline data of this 2-year RCT, this paper describes the prevalence of school corporal punishment, by gender, and associations with youth peer victimization and perpetration, corporal punishment at home and food security, and finally, youth academic performance and attendance.

Methods {#sec004}
=======

The data are from the baseline of a cluster randomized controlled trial. The details of the intervention as well as methods of the 2-year cluster randomized controlled trial are described in detail elsewhere \[[@pone.0206032.ref022]\]. The clusters are forty fairly homogenous schools in the urban city of Hyderabad, which is located in the southern province of Sindh, about 100 miles from the mega city of Karachi. All the schools selected for this study were single sex public schools. Half the schools were girls' schools and half boys' schools \[[@pone.0206032.ref022]\].

The study population was youth in the 6^th^ grade, mostly 11--14 years of age. The inclusion criteria for children were that they should be students in grade 6 in selected schools, obtain consent for the study from their parents, and agree to participate themselves. The youth needed to read the national language of Pakistan Urdu or the provincial language Sindhi. The questionnaires were self-completed, with children divided into groups of 3--4 with an interviewer. Proceeding item by item, the interviewer read the question and the children completed the questionnaire. In small schools we invited the whole of Grade 6 to participate, but if the grade was large if was often divided into 2 or 3 sections and then we invited just one section. The number of children recruited per school ranged from 20--65.

Following Internal Review Board Approval and completion of informed consent procedures, consisting of parental written consent and child assent, pilot testing of the instruments with 124 youth in the 6^th^ grade in an adjacent school district was completed. Adjustments were made to streamline and shorten the data collection process. Data collection for the 40 schools was completed over a 60-day period in 2015.

For the 40 schools, we sent home a total of 2,486 parental consent forms and received 1,858 affirmed parent consents for a return rate of 75%. Of the 1,858 forms signed and returned by the parents, 1,767 children assented for a rate of 95%. In general parents of girls consented more often than parents of boy, 79% compared to 70% respectively. A total of 1,752 youth (822 boys and 930 girls) completed questionnaires and were entered into an SPSS database.

Corporal punishment at school is a 6-item investigator derived scale that asked the frequency, (i.e., never, once, few times (2--3), or many times (4 or more) with which youth were punished by a teacher within the last 4 weeks. Cronbach's Alpha was 0.757 for both boys and girls \[[@pone.0206032.ref022]\]. Items include slapped, hit or beaten as well as made to run, kneel, or stand. These are common forms of punishment used in Sindh schools. A dichotomous outcome was derived from the 6 items, with 0 representing learners that had never experienced any of the 6 acts and 1 representing learners that had experienced at least one of the 6 acts.

Two questions asked about parental physical punishment frequency (i.e., never, once, few times (2--3), or many times (4 or more) and severity at home during the past 4 weeks.

Peer Victimization Scale of 16-items was used with 4 subscales, each with 4 questions, assessing physical and verbal victimization, social manipulation, and property attacks \[[@pone.0206032.ref023]\]. Respondents were asked over the last 4 weeks, how often (i.e., never, once, a few times (2--3) or many times (4 or more) an event happened to them (i.e. victimization). Scale scores were computed by summing item responses (range of 0 to 48). Higher scores reflect more victimization. A Peer Perpetration Scale was developed for the study based on the peer victimization scale. We asked the same 16-items of the peer victimization scale with the wording adjusted to measure perpetration \[[@pone.0206032.ref023]\]. It has the same 4 subscales and scoring. Cronbach's alpha was 0.86 for both girls and boys for victimization and Cronbach's alpha was 0.86 for both girls and 0.89 for boys for perpetration.

Peer victimization and perpetration were categorized using thresholds suggested by the U.S. Centers for Disease Control and Prevention (CDC) guidelines \[[@pone.0206032.ref024]\]. These guidelines define a participant score on the Peer Victimization Scale or Peer Perpetration Scale of 0 to 1 as low violence and 2 or greater as high violence in the last 4 weeks.

The questionnaire also asked about food security, parent literacy, and home assets and amenities. A hunger score was created from two items that asked learners how often they had gone to school without breakfast in the last 4 weeks, and also how often in the last 4 weeks they had gone to sleep without dinner due to lack of food at home. The two items were measured on a 4-point scale, with 0 indicating 'never', and 3 indicating 'all or most days'. Child academic performance was measured in a 7-item, investigator derived, set of questions that assessed the child's self-report of performance in language, mathematics, science and social studies (i.e., below average, average, above average). The number of days missed from school in the preceding 4 weeks was tallied, and the reasons for the absences recorded.

Child's Mental Health was assessed by Children's Depression Inventory II (CDI-2): a 28-item self-report questionnaire to assess the severity of current or recent (last 2 weeks) depressive symptoms. The response options for each item are rated on a 3-point scale as: 0 (no symptom), 1 (probable or mild symptom), and 2 (definite, marked symptom). The range of scores is 0--56 with higher scores representing increased depressive symptoms. CDI-2 For this study, the raw scores for the CDI-2 were converted into t-scores based on age and gender attributes of the participants according to the specifications in the CDI-2 technical manual \[[@pone.0206032.ref025]\]. The T-scores range from ≤40 to ≥90.

Data analysis {#sec005}
-------------

All analysis of this baseline study took into account the study design, which is a cluster randomized control design, with participants clustered within schools. Descriptive analyses were carried out on all potential explanatory variables and were summarized by sex of participant. These variables included family life characteristics, home violence experience, school attendance/performance, and peer victimization and perpetration of violence. Frequencies/means and percentages/standard deviations were used to summarize the variables.

We used logistic regression modeling to measure bivariable relationships between corporal punishment and factors associated with experience of corporal punishment, with standard errors estimated using the clustered robust method in order to account for clustering of participants by school.

We then fitted a path model for girls and boys using full information maximum likelihood estimation (FIML) to allow for modeling of missing data, corporal punishment measured as a latent construct of the 6 items. The final models were built based on theory and statistically meaningful modifications using backwards elimination to exclude endogenous variables that did not mediate any path (with significance set at the p \< .05 level) from the exogenous variables to corporal punishment. All factors that were significantly associated with corporal punishment experience in the bivariate analysis were considered for the path model. We followed Anderson and Gerbing's procedure for testing fit of a structural equation model, performing confirmatory factor analysis to assess the relationship between latent factors. Before adjusting standard errors for clustering of participants in schools, model fit was good (boys: RMSEA = 0.018, CFI = 0.993, TLI = 0.989; girls: RMSEA = 0.025, CFI = 0.991, TLI = 0.983). We tested the significance of mediation using the Sobel test, by looking at direct and indirect effects of the explanatory variables on corporal punishment experience.

All analyses were done in Stata 14.

Results {#sec006}
=======

The mean age of the boys participating was 12.5 years and of the girls was 12.3 years ([Table 1](#pone.0206032.t001){ref-type="table"}). Food insecurity, measured through having missed breakfast or dinner in the past month due to lack of food, was captured in a hunger score, which was higher for boys then for girls. School attendance was irregular with boys having missed an average of 4.1 days school in the previous month and girls an average of 3.1 days. The last day missed from school was due to having to work at home in the cases of 24.5% of boys and 14.2%, whilst 7.7% of boys and 1.6% of girls had missed school due to the need to work to earn money. Self-reported school performance was higher for girls than boys. Boys reported slightly higher parental literacy than girls.

10.1371/journal.pone.0206032.t001

###### Social and demographic characteristics of boys and girls in the sample.

![](pone.0206032.t001){#pone.0206032.t001g}

                                                                               N      Boys   Girls               
  ---------------------------------------------------------------------------- ------ ------ ------------- ----- --------------
  Age of learner[‡](#t001fn001){ref-type="table-fn"}                           1748          12.51 (1.5)         12.27 (1.38)
  Hunger Index[‡](#t001fn001){ref-type="table-fn"}                             1752          0.65 (1.09)         0.48 (0.97)
  Number of days missed school[‡](#t001fn001){ref-type="table-fn"}             1740          4.07 (4.17)         3.14 (2.85)
  Last day missed from school was due to working at home                       325    195    24.5          130   14.2
  Last day missed from school was due to working for money                     76     61     7.7           15    1.6
  School performance[‡](#t001fn001){ref-type="table-fn"}                       1752          9.27 (1.81)         9.55 (1.77)
  Parent literacy levels[‡](#t001fn001){ref-type="table-fn"}                   1752          2.61 (1.41)         2.54 (1.41)
  Peer victimisation/ perpetration                                                                               
  None                                                                         249    55     6.7           194   20.9
  Victimisation only                                                           411    146    17.8          265   28.5
  Any perpetration                                                             1092   621    75.5          471   50.6
  Child attitudes to physical punishment[‡](#t001fn001){ref-type="table-fn"}   1752          9.33 (3.22)         9.93 (3.39)
  Experienced physical punishment at home                                      840    495    60.3          345   37.1

^‡^: summaries are means and standard deviations.

sd = standard deviation

Boys had a greater involvement in peer violence than did girls. Only 6.7% of boys and 20.9% of girls had no experience of violence as a victim or perpetrator in the previous 4 weeks. 75.5% of boys had perpetrated violence and 50.6% of girls, and many of these had also experienced it as victims. Girls reported lower acceptability of children being beaten for punishment than boys, mean scores 9.93 for girls and 9.33 for boys. Overall 60.3% of boys had been physically punished at home in the past 4 weeks and 37.1% of girls.

[Table 2](#pone.0206032.t002){ref-type="table"} shows that 91.4% of boys and 60.9% of girls had experienced corporal punishment at school in the previous 4 weeks. Three quarters of boys and one third of girls had been slapped, beaten, hit or otherwise physically punished and especially for boys, this was often on multiple occasions. 47.4% of boys and 10.5% of girls had had their ear twisted by a teacher. Being made to stand on a bench was the only form of punishment which did not show a gender difference, with 42.2% of boys and 36.9% of girls reporting having done this. Boys were often asked to run around outside (16.9% v. 3.9% for girls), and 42.9% of boys had been made to kneel outside compared to 7% of girls. 68.7% of boys and 19.1% of girls were hit with a stick by a teacher in the last 4 weeks.

10.1371/journal.pone.0206032.t002

###### Prevalence of experience of acts of corporal punishment in the previous four weeks.

![](pone.0206032.t002){#pone.0206032.t002g}

                                                                                   Boys   Girls                
  -------------------------------------------------------------------------------- ------ ------- ----- ------ ---------
  Were you slapped, hit or beaten or otherwise physically punished by a teacher?                               
  Never                                                                            219    26.6    623   67     \<0.001
  Once                                                                             287    34.9    238   25.6   
  Few times                                                                        170    20.7    52    5.6    
  Many times                                                                       146    17.8    17    1.8    
  Did a teacher twist your ear?                                                                                
  Never                                                                            432    52.6    832   89.5   \<0.001
  Once                                                                             229    27.9    73    7.8    
  Few times                                                                        99     12      20    2.2    
  Many times                                                                       62     7.5     5     0.5    
  Did a teacher make you stand on a bench?                                                                     
  Never                                                                            476    57.9    587   63.1   0.132
  Once                                                                             211    25.7    237   25.5   
  Few times                                                                        81     9.9     66    7.1    
  Many times                                                                       54     6.6     40    4.3    
  Did a teacher make you run around as punishment?                                                             
  Never                                                                            683    83.1    894   96.1   \<0.001
  Once                                                                             80     9.7     21    2.3    
  Few times                                                                        42     5.1     14    1.5    
  Many times                                                                       17     2.1     1     0.1    
  Did a teacher make you kneel down in class or outside?                                                       
  Never                                                                            470    57.2    865   93     \<0.001
  Once                                                                             203    24.7    49    5.3    
  Few times                                                                        91     11.1    14    1.5    
  Many times                                                                       58     7.1     2     0.2    
  In past 4 weeks, did a teacher hit you with a stick?                                                         
  Never                                                                            257    31.3    753   81     \<0.001
  Once                                                                             247    30      121   13     
  Few times                                                                        154    18.7    47    5.1    
  Many times                                                                       164    20      9     1      
  Experienced any physical punishment                                                                          
  No                                                                               71     8.6     364   39.1   \<0.001
  Yes                                                                              751    91.4    566   60.9   

Bi-variable associations between a range of social, home and school factors and experience of corporal punishment are shown in [Table 3](#pone.0206032.t003){ref-type="table"}. Among boys, experience of corporal punishment at school was more likely if school performance was poorer, if the boys had been beaten at home and if they had been involved in peer violence either just as a victim, or as a perpetrator. It was not associated with age, food insecurity, parental literacy or days missed from school. Among girls, corporal punishment at school was associated with missing more days from school and having poorer school performance. It was also associated with being beaten at home and engaging in peer violence again both as a perpetrator, but also when only a victim.

10.1371/journal.pone.0206032.t003

###### Bivariable associations between experience of corporal punishment by boys and girls and social and demographic characteristics.

![](pone.0206032.t003){#pone.0206032.t003g}

                                                                     BOYS   GIRLS                                                                                                         
  ------------------------------------------------------------------ ------ ------- ------- ------ ------- ------- ------- --------- ------- ------ ------ ------ ------- ------- ------- ---------
  Age of learner[‡](#t003fn001){ref-type="table-fn"}                 12.5   1.47    12.68   1.77   0.93    0.77    1.10    0.42      12.25   1.36   12.3   1.42   0.98    0.91    1.05    0.54
  Hunger Index[‡](#t003fn001){ref-type="table-fn"}                   0.66   1.08    0.52    1.12   1.14    0.85    1.54    0.31      0.55    1.02   0.37   0.87   1.25    0.99    1.57    0.06
  Number of days missed school[‡](#t003fn001){ref-type="table-fn"}   4.04   4.11    4.31    4.73   0.99    0.94    1.03    0.59      3.37    2.81   2.79   2.87   1.08    1.03    1.13    0.02
  School performance[‡](#t003fn001){ref-type="table-fn"}             9.21   1.81    9.97    1.64   0.77    0.68    0.87    0.03      9.36    1.86   9.85   1.58   0.85    0.80    0.90    0.02
  Parent literacy levels[‡](#t003fn001){ref-type="table-fn"}         2.62   1.39    2.51    1.59   1.06    0.96    1.17    0.31      2.55    1.39   2.53   1.43   1.01    0.93    1.10    0.77
  Child attitude to physical punishment                              9.36   3.21    9.01    3.34   1.04    0.95    1.13    0.44      9.98    3.26   9.86   3.58   1.01    0.98    1.04    0.479
  Experienced physical punishment at home                            483    64.4    12      16.9   8.89    4.10    19.28   \<0.001   272     48.1   73     20.1   8.89    4.10    19.28   \<0.001
  Peer victimisation and perpetration                                                                                                                                                     
  None                                                               34     4.5     21      29.6                                     58      10.2   136    37.4                           
  Victimisation only                                                 118    15.7    28      39.4   2.60    1.86    3.65    \<0.001   138     24.4   127    34.9   2.60    1.86    3.65    \<0.001
  Any perpetration                                                   599    79.8    22      31     16.82   11.12   25.43             370     65.4   101    27.8   16.82   11.12   25.43   
  Last day missed from school was due to working at home             181    25      14      20     1.33    0.78    2.26    0.31      86      15.6   44     12.1   1.33    0.78    2.26    0.16
  Last day missed from school was due to working for money           56     7.7     5       7      1.10    0.47    2.57    0.82      9       1.6    6      1.7    1.10    0.47    2.57    0.98

^‡^: comparison done on means;

sd = standard deviation; OR = Odds ratio; LCL = lower confidence limit; UCL = Upper Confidence limit

The structural equation models for experience of corporal punishment among boys and girls are presented in Figs [1](#pone.0206032.g001){ref-type="fig"} and [2](#pone.0206032.g002){ref-type="fig"} and [Table 4](#pone.0206032.t004){ref-type="table"}. For boys, the structural model has one direct pathway from the hunger index (food insecurity) to corporal punishment at school. There are five indirect pathways. One is mediated by depression and poor school performance. One is mediated by depression and peer violence. There is strong correlation between experiencing corporal punishment at home and experiencing corporal punishment at school. One is mediated by corporal punishment at home and peer violence. Fifth pathway is mediated by corporal punishment at home and depression and poor school performance or peer violence. Standardized coefficients in [Table 4](#pone.0206032.t004){ref-type="table"} show strong direct effect of peer violence perpetration on experience of corporal punishment at school (β = 0.38).

10.1371/journal.pone.0206032.t004

###### Results of the structural equation model analysis.

![](pone.0206032.t004){#pone.0206032.t004g}

                                                                              BOYS    β       GIRLS   β                                                   
  --------------------------------------------------------------------------- ------- ------- ------- --------- ------- ------- ------- ------- --------- -------
  **Direct effects**                                                                                                                                      
  Hunger score-\>school days missed                                                                                     0.42    0.12    0.73    \<0.001   0.14
  School days missed \--\> School performance                                                                           -0.10   -0.13   -0.06   \<0.001   -0.15
  Hunger score -\> CDI-2 Total                                                2.19    1.59    2.79    \<0.001   0.25    1.93    1.00    2.85    \<0.001   0.20
  Hunger score -\> Corporal punishment at home                                0.18    0.10    0.27    \<0.001   0.16                                      
  Corporal punishment at home \-\--\> CDI-2 Total                             1.25    0.61    1.89    \<0.001   0.16                                      
  CDI-2 Total\--\>School performance                                          -0.05   -0.04   -0.29   \<0.001   -0.29   -0.05   -0.03   -0.24   \<0.001   -0.24
  CDI-2 Total\--\> Peer violence                                              0.20    0.15    0.25    \<0.001   0.26                                      
  Corporal punishment at home \-\--\> Peer violence                           2.09    1.56    2.62    \<0.001   0.35                                      
  School performance \-\--\> Corporal punishment at school                    -0.04   -0.07   -0.02   0.001     -0.12   -0.02   -0.04   0.01    0.169     -0.09
  Peer violence \-\--\> Corporal punishment at school                         0.03    0.02    0.04    \<0.001   0.38                                      
  Hunger score -\> Corporal punishment at school                              0.08    0.02    0.13    0.008     0.13    0.05    0.01    0.08    0.007     0.13
  CDI-2 Total \-\--\> Corporal punishment at school                                                                     0.02    0.01    0.03    \<0.001   0.27
  School days missed\-\--\> Corporal punishment at school                                                               0.03    0.01    0.05    0.042     0.21
  Covariance(Corporal punishment at home and Corporal Punishment at school)   0.39    0.29    0.50    \<0.001                                             
  **Disturbance Variance**                                                                                                                                
  School performance                                                          3.00    2.61    3.44                      2.85    2.43    3.36              
  Corporal Punishment at home                                                 1.59    1.37    1.84                                                        
  Corporal Punishment at school                                               0.31    0.25    0.39                      0.11    0.07    0.17              
  CDI-2 Total                                                                 29.0    25.8    32.5                      28.9    25.8    32.5              
  Peer violence                                                               43.7    35.9    53.3                                                        
  Days missed from school                                                                                               7.92    6.76    9.30              
  **Equation level goodness of fit**                                          R^2^    mc      mc2                       R^2^    mc      mc2               
  School days missed                                                                                                    0.02    0.14    0.02              
  School performance                                                          0.08    0.29    0.08                      0.08    0.29    0.08              
  Corporal Punishment at school                                               0.29    0.55    0.29                      0.18    0.43    0.18              
  Peer violence                                                               0.23    0.48    0.23                                                        
  Corporal punishment at home                                                 0.03    0.16    0.03                                                        
  CDI-2 Total                                                                 0.10    0.32    0.10                      0.04    0.20    0.04              
  **Overall goodness of fit**                                                 CFI     TLI     RMSEA                     CFI     TLI     RMSEA             
                                                                              0.993   0.989   0.018                     0.991   0.983   0.025             
  Overall R^2^                                                                0.092                                     0.077                             

Note: mc2 = R-squares is the Bentler-Raykov squared multiple correlation coefficient

mc = correlation coefficient between depvar and its prediction

β = standardized coefficient of the direct effects. LCL = Lower confidence limit; UCL = Upper Confidence Limit

![Final structural equation model of corporal punishment at school experienced by boys.](pone.0206032.g001){#pone.0206032.g001}

![Final structural equation model of corporal punishment at school experienced by girls.](pone.0206032.g002){#pone.0206032.g002}

For girls, there are three pathways from the hunger index to experience of corporal punishment at school. There is a direct pathway, such that more food insecurity is associated with a greater likelihood of being punished. An indirect pathway is mediated through the number of days missed from school, and a second indirect pathway mediated by depression and a third pathway which is mediated by depression, poor school performance and days missed from school. Although the direct effect of school performance on experience of corporal punishment at school is not statistically significant, the direction of the relationship indicate poor performance is associated with corporal punishment experience (β = -0.09). The standardized coefficients in [Table 4](#pone.0206032.t004){ref-type="table"} show that depression and school days missed have strong direct effect on corporal punishment experience (β = 0.27, & β = 0.21 respectively). The standardized and unstandardized coefficients, p values and direct, as well as R2 are presented in [Table 4](#pone.0206032.t004){ref-type="table"}.

Discussion {#sec007}
==========

Among this sample of boys and girls attending the 6^th^ grade in public schools in Pakistan, there were several key differences between gender groups whereby boys reported being punished more than the girls both at school and home. These findings are in agreement with previous research from Pakistan where 47.5% boys and 32.1% of girls between 12 to 14 years age experience physical punishment by teachers \[[@pone.0206032.ref026]\]. Research from other countries has also shown the same pattern of gender differences in the use of corporal punishment, for example a study in Tanzania also found school corporal punishment was significantly more common for boys than girls \[[@pone.0206032.ref004]\].

In our study boys who reported higher levels of parent corporal punishment also reported higher school corporal punishment, Although our research cannot establish temporal sequencing, a meta-analysis of 27 studies, reports every study found physical punishment at home was associated with more, not less child aggression \[[@pone.0206032.ref027]\]. Worldwide, greater use of corporal punishment in the home is associated with more child behavior problems, irrespective of cultural and ethnic differences \[[@pone.0206032.ref008]\]. Research from Egypt shows that anti-social behavior of youth is punished by parents through corporal punishment and this same behavior is punished by teachers \[[@pone.0206032.ref028]\]. Aggressions is closely associated with depression in adolescents \[[@pone.0206032.ref029]\], and we have shown elsewhere that corporal punishment at home is strongly associated with depression, as is peer violence engagement in girls \[[@pone.0206032.ref030]\], and our structural model shows a pathway from corporal punishment at home to corporal punishment at school mediated by engagement in peer violence. This indicates that primary prevention of child aggression should involve stopping corporal punishment at home and this would reduce corporal punishment in school. It has also been observed that boys look up to their parents especially their fathers as role models. If parents are fighting with each other or with others to resolve the conflict, these boys learn this behavior and practice at school and community level. Their parents and teachers then try to 'fix' their behavior by corporal punishment \[[@pone.0206032.ref031]\].

The Sustainable Development Goals aim to end all forms of hunger and malnutrition by 2030, ensuring everyone has access to adequate and nutritive food \[[@pone.0206032.ref032]\]. The priority of Millennium Development Goals was also to reduce global hunger to 50% but unfortunately the numbers of malnourished people have increased in Pakistan from 24 to 45 million from the early 1990s to 2008. Moreover, the World Food Program (WFP) Sustainable Development Policy Research Institute (SDPRI) and Swiss Agency for Development and Cooperation (SADC) claimed that 48.6% of the population of Pakistan lives below the food security line \[[@pone.0206032.ref033]\]. Of the total food insecure population 22.4 percent are extremely food insecure in the country. In Sindh, the province in which this study was conducted, 44.3% of population has food insecurity \[[@pone.0206032.ref034]\]. Our research has shown a direct pathway for boys and girls, such that more food insecurity is associated with a greater likelihood of being punished. Food security is essential for social, cognitive and emotional development. Inadequate supply of food to the body has short term effects of irritation, anger and violent behavior (i.e., perpetration) and long term effects of inadequate nutrients can cause irreversible damage to the brain \[[@pone.0206032.ref035]\]. Food insecurity is rooted in financial insecurity (i.e. poverty). A study among school-aged children in Yemen links poverty and food insecurity to corporal punishment \[[@pone.0206032.ref031]\]. Malnourished and impoverished children suffer not only from structural violence but their irritable behavior and poor academic performance can result in corporal punishment by parents and school teachers, therefore causing a cycle of continued violence \[[@pone.0206032.ref035]\]. Our research documents that girls report less hunger compared to boys. Our results support that hunger, violent peer perpetration, and corporal punishment at school is significantly more likely to be reported by boys than girls. Studies from African-American and Egyptian schools confirm these gender differences \[[@pone.0206032.ref028], [@pone.0206032.ref036]\].

Additionally, this study shows indirect pathways between hunger and corporal punishment that are mediated by depression, poor academic performance and days missed from school for girls and depression, poor academic performance, engagement in peer violence and physical punishment at home for boys. These children who are vulnerable due to hunger, depression, beating at home and already have impaired school performance (partly due to missing days) are the most abused by teachers in the form of corporal punishment. The pathway between hunger and depression has been supported by other research and has shown that children can be depressed due to lack of food, and their depression may increase if their mothers are also depressed \[[@pone.0206032.ref035]\]. It is well recognized that depressed children can be more victimized \[[@pone.0206032.ref037]\] and is shown in our pathway for boys. Our pathway seen in boys that is mediated by corporal punishment at home, depression and poor school performance closely mirrors that described in work in Tanzania \[[@pone.0206032.ref038]\]. Scant research exists on the association between poor academic performance and school corporal punishment \[[@pone.0206032.ref031]\]. However, one study conducted in Pakistan shows a significant association between school corporal punishment and academic performance, attendance, dropout ratio and mental health factors \[[@pone.0206032.ref019]\]. Finally, a study conducted in Pakistan show school corporal punishment as the main reason for school dropout and deviant behavior among students \[[@pone.0206032.ref039]\].

Limitations {#sec008}
-----------

All findings are associations. We do not know temporal sequencing and cannot infer causality. Our research methodology has limitations that it may under- or over-represent school and parent corporal punishment, youth-to-youth victimization and perpetration as well as characteristics of family life and youth academic performance. The questions may miss some types and episodes of corporal punishment, youth victimization or perpetration and incorrectly classify others, particularly with respect to the 4- week reporting period. Children may not accurately recall the timing and type of victimization or perpetration they experienced (i.e., whether or not the exposure occurred within the last four weeks). The researchers acknowledge recall bias is potentially operant in all questions. Finally, our participants were limited to Sindhi and Urdu speakers, although these are the languages of teaching in the participating schools. Despite these limitations, the researchers feel this study provides a framework for examining the occurrence of school and parent corporal punishment within the context of youth-to-youth violence and association with youth academic performance as well as related characteristics of family life, such as food security. We feel this research the most detailed and comprehensive data available on the frequency and severity of school and parent corporal punishment and associated youth-to-youth perpetration and victimization for male and female youth in grade 6 in urban public schools in Pakistan.

Conclusions {#sec009}
===========

Boys, age 11 to 14, are more likely than girls of the same age to experience corporal punishment at school. We have shown that children who are most vulnerable due to food insecurity, depression, being beaten at home and those struggling with performance at school are most likely to be beaten by teachers. All of the paths in the structural models initially stemmed from poverty, which for both boys and girls directly results in beatings. Strategies to eliminate all forms of corporal punishment are urgently needed. However, these findings also call attention to ponder on strategies to maximize food security among all population---especially children.
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